The Value of Value Sets by Wynden, Rob et al.
 
 
 
 
 
 
 
The Value of Value Sets 
 
 
Journal:  2011 AMIA Clinical Research Informatics Summit 
Manuscript ID:  AMIA-042-C2011.R1 
Manuscript Type:  Panel 
Date Submitted by the 
Author: 
29-Jan-2011 
Complete List of Authors:  Wynden, Rob; UCSF, Academic Research Systems 
Solbrig, Harold; Mayo Clinic 
Tu, Samson; Stanford University, Center for Biomedical Informatics 
Research 
Brinkley, James; University of Washington, Biological Structure 
Classification for Review 
Purposes: 
Data Management, Sharing, and Representation 
  
 
 
 The	 ﾠValue	 ﾠof	 ﾠValues	 ﾠSets	 ﾠ
Rob	 ﾠWynden,	 ﾠBSCS
1;	 ﾠHarold	 ﾠSolbrig,	 ﾠBS
2;	 ﾠSamson	 ﾠTu,	 ﾠMS
3;	 ﾠJim	 ﾠBrinkley
4,	 ﾠPhD	 ﾠ
1University	 ﾠof	 ﾠCalifornia	 ﾠSan	 ﾠFrancisco	 ﾠ
2Mayo	 ﾠClinic	 ﾠ	 ﾠ
3Stanford	 ﾠUniversity	 ﾠ
4University	 ﾠof	 ﾠWashington	 ﾠ
Abstract	 ﾠ
A	 ﾠ common	 ﾠ definition	 ﾠ of	 ﾠ value	 ﾠ set	 ﾠ will	 ﾠ be	 ﾠ
provided	 ﾠand	 ﾠfully	 ﾠcharacterized	 ﾠrelative	 ﾠto	 ﾠits	 ﾠ
proposed	 ﾠuses.	 ﾠ	 ﾠWe	 ﾠwill	 ﾠdescribe,	 ﾠcompare,	 ﾠand	 ﾠ
contrast	 ﾠ several	 ﾠ approaches	 ﾠ to	 ﾠ specifying	 ﾠ and	 ﾠ
referencing	 ﾠvalue	 ﾠsets	 ﾠin	 ﾠa	 ﾠstable	 ﾠmanner	 ﾠover	 ﾠ
time.	 ﾠThe	 ﾠterm	 ﾠ“value	 ﾠset”,	 ﾠalthough	 ﾠubiquitous	 ﾠ
within	 ﾠbiomedical	 ﾠinformatics	 ﾠhas	 ﾠno	 ﾠcommon	 ﾠ
definition	 ﾠand	 ﾠhas	 ﾠyet	 ﾠto	 ﾠbe	 ﾠfully	 ﾠdescribed	 ﾠin	 ﾠa	 ﾠ
formal	 ﾠ manner.	 ﾠ 	 ﾠ It	 ﾠ is	 ﾠ essential	 ﾠ for	 ﾠ the	 ﾠ design	 ﾠ
and	 ﾠ launch	 ﾠ of	 ﾠ new	 ﾠ ontologies,	 ﾠ biomedical	 ﾠ
informatics	 ﾠ applications	 ﾠ and	 ﾠ data	 ﾠ sharing	 ﾠ
environments	 ﾠ that	 ﾠ a	 ﾠ common	 ﾠ and	 ﾠ well-ﾭ‐
understood	 ﾠdefinition	 ﾠof	 ﾠ“value	 ﾠset”	 ﾠis	 ﾠprovided.	 ﾠ	 ﾠ
It	 ﾠis	 ﾠalso	 ﾠessential	 ﾠthat	 ﾠoptions	 ﾠand	 ﾠtrade-ﾭ‐offs	 ﾠbe	 ﾠ
understood	 ﾠ for	 ﾠ what	 ﾠ type	 ﾠ of	 ﾠ technology	 ﾠ is	 ﾠ
appropriate	 ﾠfor	 ﾠthe	 ﾠimplementation	 ﾠand	 ﾠusage	 ﾠ
of	 ﾠparticular	 ﾠtypes	 ﾠof	 ﾠvalue	 ﾠset	 ﾠfor	 ﾠparticular	 ﾠuse	 ﾠ
cases.	 ﾠ
Introduction	 ﾠ
We	 ﾠwill	 ﾠdiscuss	 ﾠseveral	 ﾠpotential	 ﾠsolutions	 ﾠand	 ﾠ
important	 ﾠ topics	 ﾠ related	 ﾠ to	 ﾠ value	 ﾠ sets.	 ﾠ 1)	 ﾠ A	 ﾠ
motivating	 ﾠexample	 ﾠof	 ﾠwhy	 ﾠvalue	 ﾠsets	 ﾠneed	 ﾠto	 ﾠ
be	 ﾠfully	 ﾠdefined	 ﾠwill	 ﾠbe	 ﾠprovided	 ﾠbased	 ﾠon	 ﾠthe	 ﾠ
Human	 ﾠStudies	 ﾠDatabase	 ﾠProject,	 ﾠusing	 ﾠa	 ﾠtrial	 ﾠ
on	 ﾠcardiovascular	 ﾠinterventions	 ﾠ(Aversano	 ﾠet	 ﾠal,	 ﾠ
JAMA	 ﾠ 2002)	 ﾠ as	 ﾠ an	 ﾠ example.	 ﾠ 2)	 ﾠ A	 ﾠ review	 ﾠ and	 ﾠ
theory	 ﾠof	 ﾠvalue	 ﾠsets	 ﾠwill	 ﾠbe	 ﾠprovided	 ﾠincluding	 ﾠa	 ﾠ
summary	 ﾠof	 ﾠthe	 ﾠtechnologies	 ﾠfor	 ﾠdefining	 ﾠand	 ﾠ
using	 ﾠvalue	 ﾠsets.	 ﾠ3)	 ﾠIn	 ﾠorder	 ﾠto	 ﾠuse	 ﾠvalue	 ﾠsets	 ﾠ
with	 ﾠ current	 ﾠ technologies	 ﾠ gaps	 ﾠ in	 ﾠ the	 ﾠ
transformation	 ﾠ of	 ﾠ value	 ﾠ sets	 ﾠ must	 ﾠ be	 ﾠ
addressed.	 ﾠ	 ﾠThose	 ﾠchallenges	 ﾠwill	 ﾠbe	 ﾠidentified.	 ﾠ	 ﾠ
4)	 ﾠWe	 ﾠwill	 ﾠfully	 ﾠcharacterize	 ﾠthe	 ﾠvarious	 ﾠforms	 ﾠ
of	 ﾠterminological	 ﾠvalue	 ﾠsets	 ﾠas	 ﾠan	 ﾠenumeration	 ﾠ
of	 ﾠallowed	 ﾠterms	 ﾠthat	 ﾠmay	 ﾠreference	 ﾠeach	 ﾠother	 ﾠ
and	 ﾠ require	 ﾠ cached	 ﾠ instantiation.	 ﾠ 5)	 ﾠ We	 ﾠ will	 ﾠ
define	 ﾠthe	 ﾠuse	 ﾠcases	 ﾠfor	 ﾠwhich	 ﾠvalue	 ﾠsets	 ﾠare	 ﾠ
required.	 ﾠ 	 ﾠ This	 ﾠ will	 ﾠ include	 ﾠ lookup	 ﾠ and	 ﾠ
constraints	 ﾠand	 ﾠwe	 ﾠwill	 ﾠdefine	 ﾠhow	 ﾠvalue	 ﾠsets	 ﾠ
are	 ﾠused	 ﾠwithin	 ﾠEDC	 ﾠ(Electronic	 ﾠData	 ﾠCapture)	 ﾠ
platforms	 ﾠand	 ﾠhow	 ﾠvalue	 ﾠsets	 ﾠare	 ﾠmapped	 ﾠfrom	 ﾠ
local	 ﾠ codes	 ﾠ to	 ﾠ standard	 ﾠ values.	 ﾠ 6)	 ﾠ We	 ﾠ will	 ﾠ
discuss	 ﾠhow	 ﾠvalue	 ﾠsets	 ﾠare	 ﾠbest	 ﾠused	 ﾠfor	 ﾠqueries	 ﾠ
including	 ﾠthe	 ﾠexpressiveness	 ﾠof	 ﾠpossible	 ﾠquery-ﾭ‐
languages,	 ﾠease	 ﾠof	 ﾠuse	 ﾠand	 ﾠdynamic	 ﾠexecution.	 ﾠ	 ﾠ
7)	 ﾠ We	 ﾠ will	 ﾠ discuss	 ﾠ what	 ﾠ is	 ﾠ and	 ﾠ should	 ﾠ be	 ﾠ the	 ﾠ
format	 ﾠ of	 ﾠ value	 ﾠ sets.	 ﾠ 	 ﾠ This	 ﾠ will	 ﾠ include	 ﾠa 	 ﾠ
recommendation	 ﾠ of	 ﾠ what	 ﾠ formal	 ﾠ flat	 ﾠ file	 ﾠ
representations	 ﾠ should	 ﾠ be	 ﾠ supported,	 ﾠ how	 ﾠ
source	 ﾠOWL	 ﾠrepresentations	 ﾠare	 ﾠused,	 ﾠand	 ﾠhow	 ﾠ
an	 ﾠRDF	 ﾠgraph	 ﾠmay	 ﾠbe	 ﾠgenerated.	 ﾠ
The	 ﾠNeed	 ﾠfor	 ﾠa	 ﾠRobust	 ﾠDefinition	 ﾠof	 ﾠValue	 ﾠSets	 ﾠ
Rob	 ﾠWynden	 ﾠ
University	 ﾠof	 ﾠCalifornia	 ﾠSan	 ﾠFrancisco	 ﾠ
The	 ﾠ practical	 ﾠ utility	 ﾠ of	 ﾠ terminologies	 ﾠ to	 ﾠ
biomedical	 ﾠ informatics	 ﾠ is	 ﾠ dependent	 ﾠ on	 ﾠ the	 ﾠ
proper	 ﾠ definition	 ﾠ and	 ﾠ usage	 ﾠ of	 ﾠ value	 ﾠ sets.	 ﾠ
Without	 ﾠ first	 ﾠ addressing	 ﾠ that	 ﾠ issue,	 ﾠ the	 ﾠ
transformation	 ﾠof	 ﾠontologies	 ﾠinto	 ﾠuseful	 ﾠsets	 ﾠof	 ﾠ
terminologies	 ﾠand	 ﾠthe	 ﾠeffective	 ﾠusage	 ﾠof	 ﾠthose	 ﾠ
terminologies	 ﾠ within	 ﾠ biomedical	 ﾠ informatics	 ﾠ
applications	 ﾠmay	 ﾠbe	 ﾠdifficult	 ﾠto	 ﾠachieve.	 ﾠ	 ﾠAs	 ﾠone	 ﾠ
example;	 ﾠ ontologies	 ﾠ within	 ﾠ biomedical	 ﾠ
informatics	 ﾠmay	 ﾠbe	 ﾠmodeled	 ﾠwithin	 ﾠOWL	 ﾠwhere	 ﾠ
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 ﾠ constraints	 ﾠ are	 ﾠ expressed	 ﾠ as	 ﾠ axioms;	 ﾠ
whereas	 ﾠmuch	 ﾠof	 ﾠthe	 ﾠcurrent	 ﾠinfrastructure	 ﾠthat	 ﾠ
exists	 ﾠ for	 ﾠ EDC,	 ﾠ biomedical	 ﾠ application	 ﾠ
development,	 ﾠgrid	 ﾠbased	 ﾠquery,	 ﾠcommon	 ﾠdata	 ﾠ
element	 ﾠdefinition	 ﾠand	 ﾠvalue	 ﾠdomain	 ﾠdefinition	 ﾠ
are	 ﾠ all	 ﾠ based	 ﾠ on	 ﾠ UML	 ﾠ (Unified	 ﾠ Modeling	 ﾠ
Language)	 ﾠ and	 ﾠ object	 ﾠ relational	 ﾠ technology.	 ﾠ	 ﾠ
However,	 ﾠ a	 ﾠ robust	 ﾠ and	 ﾠ isomorphic	 ﾠ means	 ﾠ of	 ﾠ
transformation	 ﾠ between	 ﾠ OWL	 ﾠ and	 ﾠ UML	 ﾠ does	 ﾠ
not	 ﾠcurrently	 ﾠexist.	 ﾠ	 ﾠWithout	 ﾠeither	 ﾠsolving	 ﾠthis	 ﾠ
issue,	 ﾠor	 ﾠdescribing	 ﾠhow	 ﾠto	 ﾠcarefully	 ﾠavoid	 ﾠit,	 ﾠa	 ﾠ
seamless	 ﾠtransition	 ﾠbetween	 ﾠthese	 ﾠtwo	 ﾠsets	 ﾠof	 ﾠ
technologies	 ﾠwill	 ﾠremain	 ﾠelusive.	 ﾠ
The	 ﾠISO	 ﾠ11179	 ﾠModel	 ﾠof	 ﾠValue	 ﾠDomains	 ﾠ
Harold	 ﾠSolbrig	 ﾠ
Mayo	 ﾠClinic,	 ﾠRochester,	 ﾠMN	 ﾠ
Harold	 ﾠSolbrig	 ﾠwill	 ﾠdiscuss	 ﾠISO	 ﾠ11179	 ﾠEdition3	 ﾠ
and	 ﾠits	 ﾠmodel	 ﾠof	 ﾠvalue	 ﾠdomains,	 ﾠpermissible	 ﾠ
values	 ﾠand	 ﾠvalue	 ﾠmeanings.	 ﾠ	 ﾠHe	 ﾠwill	 ﾠthen	 ﾠ
summarize	 ﾠhow	 ﾠthis	 ﾠmodel	 ﾠhas	 ﾠbeen	 ﾠtranslated	 ﾠ
into	 ﾠthe	 ﾠHL7	 ﾠdomain,	 ﾠthe	 ﾠgrammar	 ﾠthat	 ﾠwas	 ﾠ
developed	 ﾠat	 ﾠHL7	 ﾠto	 ﾠdefine	 ﾠvalue	 ﾠsets,	 ﾠand	 ﾠ
some	 ﾠof	 ﾠthe	 ﾠissues	 ﾠthat	 ﾠarise	 ﾠwhen	 ﾠpermissible	 ﾠ
values	 ﾠand	 ﾠthe	 ﾠidentifiers	 ﾠfor	 ﾠvalue	 ﾠmeanings	 ﾠ
are	 ﾠnot	 ﾠkept	 ﾠseparate.	 ﾠ	 ﾠHe	 ﾠwill	 ﾠalso	 ﾠtouch	 ﾠbriefly	 ﾠ
on	 ﾠthe	 ﾠCTS2	 ﾠmodel	 ﾠof	 ﾠvalue	 ﾠset	 ﾠdefinitions	 ﾠand	 ﾠ
their	 ﾠresolution.	 ﾠ
Competing	 ﾠMethods	 ﾠof	 ﾠReferencing	 ﾠValue	 ﾠSets	 ﾠ
Samson	 ﾠTu	 ﾠ
Stanford	 ﾠUniversity	 ﾠ
Central	 ﾠto	 ﾠthe	 ﾠuse	 ﾠof	 ﾠbiomedical	 ﾠontologies	 ﾠas	 ﾠ
terminologies	 ﾠ for	 ﾠ information	 ﾠ models	 ﾠu s e d 	 ﾠi n 	 ﾠ
applications	 ﾠis	 ﾠa	 ﾠcommon	 ﾠand	 ﾠwell-ﾭ‐understood	 ﾠ
definition	 ﾠof	 ﾠvalue	 ﾠset.	 ﾠWhat	 ﾠare	 ﾠthe	 ﾠmeans	 ﾠby	 ﾠ
which	 ﾠ and	 ﾠ ontology	 ﾠ (a	 ﾠ formalized	 ﾠ
conceptualization	 ﾠof	 ﾠa	 ﾠdomain)	 ﾠprovides	 ﾠvalue	 ﾠ
sets	 ﾠthat	 ﾠcan	 ﾠbe	 ﾠreferenced	 ﾠwithin	 ﾠbiomedical	 ﾠ
applications?	 ﾠ	 ﾠShould	 ﾠvalue	 ﾠsets	 ﾠbe	 ﾠmaintained	 ﾠ
within	 ﾠ the	 ﾠ ontology	 ﾠ itself	 ﾠ or	 ﾠ should	 ﾠ coding	 ﾠ
classes	 ﾠb e 	 ﾠc r e a t e d 	 ﾠt h a t 	 ﾠh o u s e s 	 ﾠi n s t a n c e s 	 ﾠo f 	 ﾠ
terms	 ﾠ to	 ﾠ form	 ﾠ a	 ﾠ dynamic	 ﾠ value	 ﾠ set?	 ﾠ 	 ﾠ 	 ﾠ What	 ﾠ
forms	 ﾠof	 ﾠvalue	 ﾠset	 ﾠbest	 ﾠsupport	 ﾠthe	 ﾠlater	 ﾠquery	 ﾠ
of	 ﾠ data	 ﾠ once	 ﾠ collected?	 ﾠ 	 ﾠ Should	 ﾠ the	 ﾠ query	 ﾠ of	 ﾠ
value	 ﾠset	 ﾠinformation	 ﾠbe	 ﾠbased	 ﾠon	 ﾠthe	 ﾠontology	 ﾠ
or	 ﾠshould	 ﾠqueries	 ﾠrun	 ﾠagainst	 ﾠthe	 ﾠinstance	 ﾠdata	 ﾠ
from	 ﾠ which	 ﾠ value	 ﾠ sets	 ﾠ might	 ﾠ be	 ﾠd e r i v e d ? 	 ﾠ	 ﾠA 	 ﾠ
discussion	 ﾠof	 ﾠthese	 ﾠtopics	 ﾠand	 ﾠa	 ﾠcomparison	 ﾠof	 ﾠ
possible	 ﾠapproaches	 ﾠto	 ﾠthese	 ﾠproblems	 ﾠwill	 ﾠbe	 ﾠ
discussed.	 ﾠ
SparQL-ﾭ‐based	 ﾠViews	 ﾠand	 ﾠValue	 ﾠSets	 ﾠ
Jim	 ﾠBrinkley	 ﾠ
University	 ﾠof	 ﾠWashington	 ﾠ
A	 ﾠvalue	 ﾠset	 ﾠcan	 ﾠbe	 ﾠdescribed	 ﾠas	 ﾠa	 ﾠfixed	 ﾠlist	 ﾠof	 ﾠ
coded	 ﾠterms	 ﾠbut	 ﾠalso	 ﾠas	 ﾠa	 ﾠderived	 ﾠlist	 ﾠbased	 ﾠon	 ﾠ
rules.	 ﾠ	 ﾠBut	 ﾠthese	 ﾠrules	 ﾠfor	 ﾠderived	 ﾠvalue	 ﾠset	 ﾠlists	 ﾠ
can	 ﾠbecome	 ﾠquite	 ﾠcomplex	 ﾠand	 ﾠcomputationally	 ﾠ
expensive	 ﾠ to	 ﾠ maintain.	 ﾠ 	 ﾠAlso,	 ﾠ the	 ﾠ set	 ﾠ of	 ﾠ
permissible	 ﾠvalues	 ﾠcan	 ﾠbe	 ﾠquite	 ﾠlarge	 ﾠand	 ﾠmay	 ﾠ
require	 ﾠthat	 ﾠthe	 ﾠvalues	 ﾠthey	 ﾠcontain	 ﾠbe	 ﾠcached	 ﾠ
on	 ﾠt h e 	 ﾠt e r m i n o l o g y 	 ﾠserver;	 ﾠo t h e r w i s e 	 ﾠt h e i r 	 ﾠ
reference	 ﾠ from	 ﾠ within	 ﾠ biomedical	 ﾠ applications	 ﾠ
would	 ﾠtake	 ﾠtoo	 ﾠlong	 ﾠto	 ﾠbe	 ﾠuseful.	 ﾠ	 ﾠ	 ﾠDr.	 ﾠBrinkley	 ﾠ
will	 ﾠshow	 ﾠan	 ﾠapproach	 ﾠwhereby	 ﾠvalue	 ﾠsets	 ﾠcan	 ﾠ
be	 ﾠ generated	 ﾠ from	 ﾠ RDF	 ﾠ sources	 ﾠ (including	 ﾠ
OWL	 ﾠ sources	 ﾠ such	 ﾠ as	 ﾠ OCRe)	 ﾠ using	 ﾠ a	 ﾠ query-ﾭ‐
based	 ﾠ approach	 ﾠ that	 ﾠ is	 ﾠ highly	 ﾠ expressive	 ﾠ
albeit	 ﾠ potentially	 ﾠ complex	 ﾠ for	 ﾠ an	 ﾠ end-ﾭ‐user.	 ﾠ
The	 ﾠ queries	 ﾠ can	 ﾠ be	 ﾠ saved	 ﾠ in	 ﾠ a	 ﾠ View	 ﾠ Query	 ﾠ
Manager,	 ﾠthen	 ﾠre-ﾭ‐run	 ﾠat	 ﾠany	 ﾠtime	 ﾠvia	 ﾠa	 ﾠREST	 ﾠ
service,	 ﾠwhich	 ﾠmeans	 ﾠthat	 ﾠa	 ﾠgiven	 ﾠ value	 ﾠset	 ﾠ
can	 ﾠ be	 ﾠ accessed	 ﾠ from	 ﾠ a	 ﾠ data	 ﾠ acquisition	 ﾠ or	 ﾠ
data	 ﾠintegration	 ﾠapplication	 ﾠvia	 ﾠa	 ﾠURI.	 ﾠHe	 ﾠwill	 ﾠ
show	 ﾠexample	 ﾠqueries	 ﾠand	 ﾠresult	 ﾠsets	 ﾠfor	 ﾠthe	 ﾠ
specific	 ﾠuse	 ﾠcases	 ﾠdiscussed	 ﾠin	 ﾠthe	 ﾠpanel,	 ﾠand	 ﾠ
will	 ﾠ participate	 ﾠ in	 ﾠ discussions	 ﾠ comparing	 ﾠ this	 ﾠ
approach	 ﾠpresented	 ﾠby	 ﾠother	 ﾠpanelists.	 ﾠ	 ﾠ
Participation	 ﾠof	 ﾠPanelists	 ﾠ
All	 ﾠ panelists	 ﾠ have	 ﾠ agreed	 ﾠ at	 ﾠ the	 ﾠ time	 ﾠ of	 ﾠ
submission	 ﾠto	 ﾠparticipate	 ﾠin	 ﾠthis	 ﾠpanel,	 ﾠand	 ﾠhave	 ﾠ
prepared	 ﾠ and	 ﾠ approved	 ﾠ the	 ﾠ included	 ﾠ topic	 ﾠ
summary	 ﾠand	 ﾠpresentation	 ﾠoverviews.	 ﾠ
	 ﾠ
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